Key indicators: single-crystal X-ray study; T = 295 K; mean (C-C) = 0.004 Å; R factor = 0.036; wR factor = 0.107; data-to-parameter ratio = 13.9.
Related literature
Hydrogen-bond geometry (Å , ). Kitagawa et al., 2004; Ockwig et al., 2005) . Hydrogen bonding interactions, because of its unique strength and direction, have been widely explored as one of the principal means to control organic molecular assemblies (Desiraju, 2002; Moulton & Zaworotko 2001) . As an important synthetic strategy, the combination of both metal-ligand coordination and hydrogen bonding in designing various supramolecular architectures has been extensively used over the past few years (Aitipamula et al., 2002; Holliday & Mirkin, 2001; Kumar et al., 2006; Han et al., 2007) . For example, 2,2'-bipyridine-4,4'-dicarboxylic acid (H 2 bpdca), which possesses two N atoms and carboxylic acid groups, has been employed as ligand with the N atoms chelating a metal ion and the carboxylic acid forming either self-complementary hydrogen bonds to neighboring ligands, or coordinating directly to adjacent metal ions following deprotonation (Tynan et al., 2005; Tynan et al., 2004; Liu et al., 2002; Schareina et al., 2001a; Schareina et al., 2001b; Wu, 2006; Wu et al., 2006 As shown in Fig. 1 , the structure of (I) consists of a chloride-bridged Cu(II) dimer, in which the H 2 bpdca ligand remains protonated. The two halves of the dimer unit are related by an inversion centre at the midpoint between the two Cu atoms.
Each copper atom has a distorted octahedral geometry, with the equatorial positions utilised by two chelating nitrogen atoms from the H 2 bpdca ligand (average of Cu-N bond length, 2.001 (2) Å), one bridging chlorido ligand (Cu1-Cl1 = 2.2513 (6) Å) and one coordinated water molecule (Cu1-O1 = 1.9828 (21) Å). In the elongated axial direction, one site is occupied by another bridging chloride atom (Cu1-Cl1 i = 2.7757 (8) Å, symmetry code: (i), 1 -x, -y, -z), and the other site by an O atom from a nitrate anion (Cu1-O6 = 2.5280 (4) Å). Both bond lengths are longer than those corresponding to usual coordination bonds, indicating a weak coordination. The two pyridyl rings of the H 2 bpdca ligand are slightly twisted, as indicated by its dihedral angle (4.46 (12)°), while the copper-to-copper separation in the dimeric unit is 3.6698 (5) Å. The copper atoms and the bridging chloride atoms occupy the same plane as required by the symmetry, and results in a chloride-chloride separation of 3.4755 (9) Å. The carboxylic group at C11 is almost coplanar with the attached pyridyl ring (dihedral angle ca 3.19°), whereas the carboxylic group at C12 is slightly twisted by ca 12.31° toward the corresponding pyridyl ring. As expected for protonated carboxylic acids, there are two sets of C-O bond lengths: the carbon to hydroxyl oxygen single bond, which average 1.3095 Å, and the carbon to carbonyl oxygen double bond, which average 1.2013 Å. The coordinated nitrato and chlorido ligands provide the charge balance for the title complex.
The dimeric unit is extended into a three-dimensional network through hydrogen bond interactions (Table 1) . Double intermolecular hydrogen bonds (O2-H2A···O4) are formed by means of the double carboxylic acid self-complementary interaction of an adjacent complex, resulting in a centrosymmetric R 2 2 (22) motif (Etter 1990) , with the two O3 carbonyl oxygen atoms pointing toward the middle of the ring. Due to its position, the O3 atom can act as a hydrogen bond acceptor supplementary materials sup-2 from two pyridyl C-H groups (C4-H4···O3 and C7-H7···O3) which further supports the R 2 2 (22) motif. In addition, the coordinated water molecule, O1, is a hydrogen bond donor to the Cl1 atom on adjacent complexes (O1-H1WA···Cl1). These intermolecular hydrogen bonds result in a two-dimensional structure (Fig. 2) . Further hydrogen bonding between the non-coordinated O7 atom of nitrate anion and a carboxylic acid group (O5-H5A···O7), and between the O8 atom of same nitrate anion and water molecule of an adjacent complex (O1-H1WB···O8), links the two-dimensional frame into a three-dimensional network (Fig. 3) .
Experimental
A mixture of CuCl 2 .2H 2 O (0.0170 g, 0.1 mmol), H 2 bpdca (0.0244 g, 0.1 mmol) in the molar ratio 1:1, was placed in a 25 ml Teflon-lined digestion bomb with 4 ml distilled water and 1 ml concentrated HNO 3 . The sealed vessel was heated to 473 K for 10 h and then slowly cooled to room temperature (3 K h 
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